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fIH e cMeJI0 MOMYe, KOeTO BUHAT¥ MUHABA 10 Hal-KPATKUS ITBT OT YYUIIUIIE [0 JoMa
Ha Oaba cu. 3a cbxKajleHue, TO3W ITbT BOOU OUPEKTHO Ipe3 o0uTaBaHa OT AyXOBE ropa.

EnuH meH, mokKaTo ce pa3Xxoxpallle U3 ropaTa, fIH ce HaThbKHa Ha yXKacgBall0TO
cbiiectBO Tung Tung Sahur. ChigecTBOTO ro NpeAu3BUKa Ha Urpa: ako AH mobequ, 1ie
MYy TI03BOJIM [ia MPONBIKY IIBTS CU - ¥ IOPU MOXKe [la IONIy4yu Harpapga. Ho ako 3ary6w,
Tung Tung Sahur uge ro uzsane.

Hrpata 3amouBa ¢ Tung Tung Sahur, koitiTo u3bupa ckpuTa nepmyrauusi P c N
enemeHTH. Cera e peq Ha f1H ga urpae. Toil MoXKe MHOTOKpPaTHO fa u3bepe [iBe pa3nuyHu
IO3ULIUY B IIepMyTanusaTa 4 fa nomonu Tung Tung Sahur ma pa3MeHu eneMeHTUTE, KOUTO
ca Ha Te3u nmo3unuu. Tung Tung Sahur 11e U3BLPIIM pa3MsHATa U CJIe[ TOBa Ile 00SBU
Opos Ha HUKIMTe! B akTyanus3upaHaTa mepMmyTanus. Te3u pa3MeHH ca IOCTOSHHHU -
Tung Tung Sahur He ru Bpbia (HO iH MoXe CBOOOOHO [a MOBTOPHW pa3MsiHa, 3a Oa i
BbPHE, aKO € He00X0IHUMO).

BbB BceKr MOMEHT fIH MoXke fJa 06s51BU, Uye IepMyTallisiTa € COpTUpaHa, KaTo U3BUKaA
“Sorted.” AKo mepMyTalusaTa HauCTHHA € COpPTHMpPaHa BbB BB3XOomdll perd, Tung Tung
Sahur ro mycka. OcBeH TOBa IIle TO Bb3Harpagu C HAKOJIKO 3JTaTHU MOHETH, Ha KOUTO
ofbIraTa CTOMHOCT 3aBUCH OT TOBA KOJIKO pa3MeHHu ca 6unu HeoOxomumu. CremoBaTeIHO
4u TpsibBa [a ce OIMKTAa [a COPTHPA MePMyTallusATa, KaTo U3M0JI3Ba Bb3MOXKHO Hall-MaJIKo
pa3MeHu.

Bamata 3agavya e fa ITOMOTHeTe Ha $IH ma cOpTHpa CKpuTaTa MepMyTallus, KaTo
M3II0JI3Ba CaMo fafeHaTa nHopMaiusa. OnuTaiTe fa ro HAIPaBUTe, KATO MUHUMHU3HUPATE
Opost Ha He0OXOTUMHUTE Pa3MeHH.

IToOpobHoCcmu no umniemeHmauusma
Bue TpsibBa ma uMIieMeHTUpaTe QYHKLIUSITA:

void sortPermutation(int N);

Ts e ce M3BUKBAa BEOHBXK 3a TECTOB Claydaud ¢ N - OposT Ha eJlleMeHTUTE B
nmepMyTanusaTa, Kosito fAH Tpsbsa ma coptupa. OT Ta3u QyHKUUS (4 OPYru QYHKIWHU,
KOUTO MHUIIETE), MOXKeTe Ja u3BHMKaTe QpyHKuuATa performSwap, KodaTo e pa3MeHH 2
eJleMeHTa OT IepMyTallisiTa ¥ Ha CBOM pef Ile BbpHe 001us Opoy MUKIIK B ITOyYeHaTa
mepMmyTanus. TpsOBa ma rapaHTupaTe, 4e CJied KaTO BalllaTa (PYHKUUS MPUKIIOYH,
CKpHUTaTa NepMyTallisi € COPTUPaHa BBB BB3XOOAII ped P, = ¢ 3aBCAKO 0 < i < N,
TBHU KaTo dH He3abaBHO I1le u3BUKa “Sorted” cneq BpblllaHe OT Ta3u QYHKIUA.

int performSwap(int x, int y);

M3pukBaHeTo Ha performSwap Boau o pasMmsiHa Ha enemeHta P, ¢ P,. Mwmatite
IIpeABU, Ye aKo N3BUKATE Ta3u QYHKIUS C €OUH U ChIIl €JIEMEHT, T.€. x = y, Ille IIOIy4YuTe
rpelieH oTroBop. Ta3u QyHKLIKS IOIy4YaBa x U y KATO MHOEPKCH, 3aIll0YBaIly OT 0 ¥ Bpbilla

1Bcsika mepMyTanumsi Ha nenute ymcna {0,1,..,N — 1} Moxe ma Gbme pa30uTa Ha KOJEKIHUS OT
HeCBbP3aHU IUKIHU. 3a Ja HaMepUTe efUH TaKbB LIUKDII, 3alI0YHETe OT IIPOM3BOJIEH UHMEKC ¢ U ClefBalTe
CBHOTBETCTBUETO i - P; - Pp + ..., JOKATO Ce BbPHETe KbM i - Te 00pa3yBat efuH 1ukb1. Hampumep
nepMyTanusrTa [1,2,0,5, 4, 3] IpeAcTaBnsaBa CbOTBETCTBUETO 0 — 1,1+ 2,2 0,3~ 5,4 415 3,
KOETO BOOM 0 HeCcBbp3aHu IUKU (0 1 2), (3 5) u (4), Taka 4e uMa 3 LUKBIIA.

Task A22. lluknu iati-shu.org Page 1 of 2


https://iati-shu.org

IATI Day 2, Senior group N\

P
@ Bwiarapcku N r\'/

XVI INTERNATIONAL ADVANCED TOURNAMENT IN INFORMATICS
ITPOJIETHHU CBCTE3AHHUA 110 THOOPMATHUKA, IIIYMEH 2025

6pOH Ha OUKIIUTE B IIPOMEHEHAaTa IIepMyTalluisi.

Bamust Ko 111e 6bie KOMIIMINPAH 3aeIHO C Tpeiiep, Taka ue He TPsiOBa la ChabpKa
main ¢yHkuus, HUTO TPsGBa ga yeTe oT stdin unu ma numie Ha stdout. TpsOBa chino
ma BKmouuTe xembpa cycles.h. IlepmyTanusTa e puUKCUpaHa Npegyd W3BUKBAHETO Ha
sortPermutation u Taka rpedgbpBT HE € aflallTUBEH.

JlokaaHo mecmasaHe

3a a TecTBaTe BalllaTa ITporpaMa JIOKaJIHO, ca Bu npemocTaBeHH JIOKaleH Ipeiabp
U xedbpeH (daun. JIOKamHUAT rpeugbp 4eTe ObpBo N U cief ToBa /N pPa3/Iu4YHU YUCTIa OT
0 mo N — 1. Cneq ToBa M3BHKBa BamaTa GyHKUIUSA sortPermutation u ce o4aksa T4 fa
COpTHpA IIPaBUIIHO IEPMYTalKATA.

OepaHuyeHus
* N = 1000
ITo03a0auu
Mon3anaya | Touku | OrpannyeHust HomsHuTeHHA
OrpaHUYCHHS
3a 4eTHH i:
1 " Ao (P, Prq) = (4,0 + 1) or (i + 1,4).
g 20 N — 1000 HauanHaTa nmepMyTaius Moxe fa Obae
COpTHpPaHa TOYHO Ype3 eJHa pa3MsHa.

3 70 N = 1000 _

IToayyasame uyacm om moukume 3a O0adeHa nod3adauyd, camo aKo npemuHeme
npasu/sHo 8cuYkKUu mecmose 8 Hesl. Peayamamsm 8u we 6v0e npecmemHam, noa38atiku
Q - MakcumanHusa Opol u3BukeaHusi Ha (QyHkuusma performSwap cped 8cuvku
mecmoase:

10" < Q 0%

10 < Q < 107 10%
9.10*<Q <10 | 20%
3-10* <Q <9-10* | 60%
Q<3-10* 100%

IIpumepeH mecm

Bxon | BzaumonencrBue

3 sortPermutation(3)

2 0 1| performSwap(0, 1): return 2
performSwap(0, 1): return 1
performSwap (0, 1): return 2
performSwap(1l, 2): return 3
sortPermutation(3): returns
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